Abstract -Introduction. Higher allocation of land in favour of fruits is vital to raise the farm income and productivity, but such an opportunity is also complemented with higher risk and uncertainty. Economic expectation assumes a great role, while such decisions have an impact on the welfare of farmers in terms of their income and risk. In this paper, we examined the nature of price expectations, their relationship with other economic factors, and analysed the importance of price and income expectations of the fruit (apple) growers on their land allocation decisions. Materials and methods. In this paper, the elicitation technique was used to obtain both price and income expectations of apple growers. The price expectations were compared with the actual price of apple over the last three years and then linked with farmers' input-use propensities. A regression method was used to identify the role of expectations in the decision of land allocation in favour of apple crops. Results and conclusion. Our results showed that better price expectation improves the input-use (generally labour) propensities. However, for allocation of the inelastic factor of production, i.e., land, in favour of a fruit crop, it is the income expectations that explain farmers' decisions. Farmers' capacity to generate higher productivity along with the better market prospects together explain their decision regarding allocating land to high value fruit crops. India / Malus / fruit growing / socioeconomic environment / land use / farm income Rôle de l'anticipation dans l'allocation des terres en cultures fruitières : le cas du pommier.
Introduction
Apple (Malus Pumila Mill.) is one of the high value commercial crops that are grown in huge quantity in the northern states of India, including Himachal Pradesh, Jammu and Kashmir and Uttaranchal. Apple is the fourth major fruit crop of the country with an approximate annual production of 1.42 Mt [1] . With respect to area under cultivation for fruits, apple has the third largest area under cultivation in India after banana and mango [2] .
Increasing the share of apple in the area under cultivation is desirable due to its significance in raising land productivity and farm income. However, the decision of land allocation among different crops is taken in an environment where the outcomes of such decisions are not perfectly known. Consequently, the land allocation decisions by farmers involve consideration of risk and uncertainty in the production process [3] . The economic variables which link successive time periods are expectations and attitudes of farmers, their entrepreneurial decisions and acts (mainly land allocation between low value subsistence crops and high value commercial crops) resultant of those decisions [4] . Though the motivation for increasing the area under apple is the potential of generating high income, productivity and employment, this is also considered as a risky crop. The major feature of apple is that its price fluctuates widely even within a single season. Lack of a support price and high perishability of the crop make the apple growers even more vulnerable to risk and uncertainty than growers of other high value crops such as rice or sugarcane. In the event of a greater extent of risk and uncertainty, expectations assume a greater role in the resource allocation decisions. Farmers build expectations based on changes in the price and production potential of the crop and accordingly invest or allocate resources among crops and activities [5, 6] .
At the micro-(farm) level, the concept of expectation is generally used in terms of a response to uncertainty involved in the production process. There are several ways in which the information regarding the expectation is obtained at the farm level. Such information pertains to the probability and possibility of different prices, incomes or events. The specific questions include: which price level farmers consider as most profitable, what is the possibility of different ranges of prices, what is the probability of occurrences of different levels of prices, and which level of prices surprises farmers, etc. [4, [6] [7] [8] [9] . Most of the available literature on the topic seems to lay more emphasis on the price expectations only but, in general, farmers tend to have expectations about different economic outcomes including change in price and yield. Price may not be the only factor in decision-making; heterogeneity in resources and capital endowments of the farmers and access to input and output markets, all together affect the output and its variability. Difference in the level of crop yields influences revenue directly and hence both price and output are important. It could be hypothesised that farmers with a relatively higher level of crop productivity may allocate more land to high value crops even at a low expected price. In this context, it is vital to examine the link between the price and income expectation in the land allocation decisions by the farmers.
In this paper, using the elicitation technique, both the price and income expectations of apple growers were obtained. The price expectations are also compared with the actual price of apple experienced by farmers in the last three years. We then linked the price expectations by the apple growers with their input-use propensities and land allocation decisions. Finally, we analysed the role of different expectations (price and income) in the land allocation decisions of apple growers.
Sampling and methodology
This study was carried out in the Theog block of Shimla district in Himachal Pradesh, the horticultural state of India, where fruits contribute significantly to the total value of output in the agricultural sector. Sub-regions (villages, namely: Sandhu and Shilaru) were selected from this region on the basis of a higher amount of area under fruit crops (apple). Apple is the major crop in these villages, that covers 85% and 89%, respectively, of total cultivated area. In total, sixty farmers were interviewed, with 30 farmers from each village, following a stratified and proportional random sample approach (table I). Most of the farmers belong to the category of semi-medium and medium farm size (own land between 2 ha and 10 ha). The selected farm households were, in general, headed by old persons as the average age of the household head is 61.31 years (table II). The incidence of illiteracy among the household heads was quite high and farmers, in general, had more than twenty years of experience in apple farming. The households were mostly headed by male members with an average family size of six members per household. Interestingly, apple growers were experiencing shortage of labour, as indicated by a higher land-labour ratio (5.95), which could act as a constraint in a higher level of land allocation towards the apple, which is a labour-intensive crop.
To address the objectives of this paper, the elicitation technique was used to obtain both price and income expectations of apple growers. Farmers tend to build expectations about the outcome of price, yield, profitability and risk patterns, which are based on their past experiences of different ranges of price, and yield of crops. Therefore, before obtaining the information on expectations from farmers, we obtained their experience of the minimum and maximum prices and production of apple 1 . Then, the question was asked about the most expected price and production of the crop that have influenced them to take the land allocation decision. The price expectations were compared with the actual prices experienced by farmers in the last three years and then linked Source: primary data.
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with farmers' input-use propensities. A regression (log-linear) method was used to identify the role of expectations in the decision of land allocation in favour of apple crops.
Price expectations at farm level
In this section, we will first present the price expectations of farmers, and then farmers' expected outcomes about prices will be compared with actual prices received by the farmers. Then, the factors influencing price expectations of apple growers will be identified.
Dynamics of price expectations of apple growers
It is vital to understand the dynamics of price expectations of farmers as they take their decisions in an uncertain environment [5] . The results of price expectations of apple were compared with the actual harvest prices. The procedure used was similar to that of Grisley and Kellogg; the deviation between the two sets were computed by using the data on actual prices as experienced by farmers in the last three years and expected prices by the farmers. The distribution of farmers falling within different ranges of deviation between expected values and actual values was registered (table IV). The farmers falling under the category of negative deviation are the ones who had reported their expectations as less than the actual harvest outcomes 2 . Interestingly, more than 80% of the apple growers received a price above their expected price. There are only 11 farmers whose expected prices are greater than the average price of the last three years. This shows that there is a greater time-lag (and not just a three-year period) in which a farmer's expectations are shaped.
Price expectation relation with other economic factors
According to economic theory, price expectation is likely to exert a strong influence on the behaviour of farmers regarding resource allocation, including inputs such as land, labour and capital. Generally, farmers who expect a better price are likely to engage in more resource intensiveness as compared with others. We analysed the influence of price expectation on the input-use propensities of the farmers, which affects the economic outcomes in terms of productivity and income. Then, we identified the factors that influenced the price expectations by the apple growers.
The input propensities of apple growers show that the farmers with higher price expectations exhibit higher labour intensity as they hire more labour to carry out production and marketing activities; the group of farmers with higher price expectations from apple employ 235 man-days per ha as compared with 192 man-days per ha by the farmers with a low expected price from apple (table V) . Interestingly, better price expectations also positively influence the willingness to pay for labourers for their work, and the willingness of farmers to reinvest their profit in the crop-related activities. This illustrates that price expectations are vital for the input-use propensities of farmers. In other words, better expectations about the price influence the propensity to involve more and better use of inputs.
Both economic and non-economic factors are considered in identifying variables that influence price expectations of apple growers (table VI) . From the results, it is clear that price expectation by farmers is greatly influenced by their past experience with the range of prices. Farmers with higher price expectations have experienced a higher price (INR 28.47) per kg as compared with farmers of other groups. At the same time, farmers with higher price expectation did not experience a very low price for the crop, which was INR 10.65 per kg in comparison with INR 8.75 per kg for farmers with low price expectation. Interestingly, the farmers with higher price expectation also have higher yield expectation, which stands at 43.20 kg per plant against 37.27 kg per plant for the farmers with low price expectations. In terms of socio-economic characteristics, farmers with high price expectations are younger and more educated. Their household is mainly headed by P.K. Mehta male members and they have a larger farm size. A positive relation between farm size and price expectation reflects that a higher level of production helps in getting a good price on account of the better bargaining power in the market.
Determinants of land allocation in favour of apple
In order to capture the role of risk and uncertainty in the land allocation towards apple by farmers, variables which have a direct bearing on farmers' expectations about price and income 3 were identified along with their focused revenue from the crop, variation in crop revenue, cost of producing the crop and farmers' disaster level of income 4 .
Expectations about the price of and income from the crop influence the prospective outcome that farmers expect from the extent of land allocation to a given crop. In general, farmers who expect high price and income from the crop are likely to have higher allocation of area in favour of a given crop. The role of focused income, which is the mean value of the focused gain and focused loss from the crop over a period of 3 Gross income·ha -1 of the crop. 4 The disaster level of income is computed as [d = MCN -OFI], where MCN is the minimum consumption requirements of the farm family plus other critical expenditures by the household during a year and OFI is the annual off-farm income of the farm household. time 5 , is also examined in land allocation decisions. The higher the focused income from the crop, the more land is expected to be allocated in favour of a given crop. Higher variability in returns from the crop and higher cost of production are expected to adversely affect the land allocation decision. It is important to note that, while making the land allocation decision, the farmer takes different types of risks that include not only the risk of production but also that of consumption among others. The farmer enters into a trade-off situation while taking decisions on allocating area to commercial crops against food crops. Food consumption requirements at home along with the total food production capacity of the land tend to influence the extent of land allocation to the commercial crop. In other words, the greater the food requirement at home, the lesser the extent of land allocation to apple by the farmer could be. It is not only food crop requirements or expenditures that are of importance to farmers, but also other home expenditures such as children's education expenses, etc., which are even more important [11, 12] . Therefore, here the disaster level of income is used as a variable, which includes all critical expenditures and food requirements at home 6 . The disaster level of income is expected to effectively influence the allocation of land to high value apple crops. We have used a regression (loglinear) method to examine the role of these above-mentioned factors in land allocation decisions of apple growers: [(a i / A) = f (EP, EY, FY, IV, DLY and COST)], where (a i / A) is the proportion of area under apple (a i ) to the total net cropped area (A); EP is the expected price that farmers expect from apple (INR·kg -1 ); EY is the expected income that farmers expect from apple (INR·ha -1 ); FY is the focused income, which is the mean value of the focused loss and gain by the apple grower (INR); IV is the income variability measured by the standard deviation of output of apple by using 3-year farm-level data (INR); DLY is the disaster level of income, which is the minimum income requirement at home (INR); COST is the cost of production of apple (INR·ha -1 ). 5 Most actions including land allocation decisions influence the outcomes which may be favourable or unfavourable. The extreme outcomes which are foreseen to be possible are termed as focus gain and focus loss by the farmers [10] . 6 [11] 
where UD is the urgent debt and LA is the resale value of liquid assets. We have not included the data on LA as we found it extremely difficult to get such information from the interview and debt frequency by farmers for home needs in the selected villages is very low and negligible. However, we collected disaggregated information on the consumption needs and other critical expenditures at home and put it under MCN instead of taking the subjective levels of MCN by the farmers. The coefficients were tested for statistical significance by using the 't' test.
The results of the regression analysis indicate that income expectation and not the price expectation influences farmers' decisions of land allocation to apple; the income expectation variable is positive and statistically significant, whereas the expected price variable is negative and insignificant (table VII). The focused income from apple comes out positive and statistically significant. This shows that an expectation about the net gain from the production of the crop, over a period of time, greatly influences farmers to allocate land to apple. It is because apple has a gestation period of production and as land allocation in favour of apple is mostly inflexible in terms of reallocation of land to other crops. The disaster level of income has a negative influence on land allocation in favour of apple as the coefficient is negative and statistically significant. This shows that higher food consumption requirements and other critical expenditures do influence the behaviour of farmers in their decision in regard to allocating land to high value commercial crops (apple).
Conclusions
Higher allocation of land in favour of high value fruit crops is desirable from the point of view of raising farm income, land productivity and employment in the agricultural sector in India. In terms of economic factors, both price and income are the major incentives for the farmers to decide on the allocation of resources that include elastic and inelastic factors of production, such as land and labour. Additionally, the socio-economic factors including resource and capital endowment also influence the capacity to allocate land to high value crops as these crops require a high amount of labour and capital. In our paper, we examined the dynamics of price expectation, its relation with other economic and socio-economic variables and the role of different expectations in the land allocation in favour of a selected fruit crop, i.e., apple.
There exists great heterogeneity in terms of the level of price expected (price expectations) by apple growers. Such expected prices are generally lower than the actual price received by the farmers, when we compared the average price of apple (using the last three years' data) and expected price of apple. This shows that there is a greater time-lag (and not a three-year time period) in the prices experienced by the farmers in shaping price expectations from the crop. Interestingly, better price expectation improves the input-use (generally labour) propensities of the farmers. Also, price expectation is higher among the farmers with a larger farm size. Since, as it was found that higher expectation of price is also influenced by the level of the maximum price received by the farmer, it can be concluded that farmers with a larger farm size have a better advantage in terms of their bargaining power in the market. They could get higher prices for their produce as compared with small and marginal farmers.
Undoubtedly, higher price expectations improve the input-use propensity of apple growers in terms of greater intensity of labour, more willingness to pay hired labour and more willingness to reinvest profits in land and crop-related activities. However, for land allocation, it is the income expectations that are vital. In other words, for the land allocation decisions, price expectations alone may not explain the behaviour of the farmer, but it is the income expectations (combination of price and productivity) that is more important and explains farmers' decisions. Price expectations are important but they have a relatively lesser role in allocation of the inelastic factor of production, i.e., land towards high value crops. Farmers generally calculate the aggregate gain from the crop rather than referring only to the price of the crop. Their capacity to generate higher productivity along with the better market prospects together explain farmers' decisions regarding allocating land to high value crops. This explains that, though it is important to build a market structure in order to influence the better input-use propensities (generally labour) by the farmers, the same is insufficient for improving farmers' orientation to increase the inelastic factor of production, i.e., land in favour of high value crops such as apple.
